Inhibition of thioredoxin reductase by auranofin induces apoptosis in adriamycin-resistant human K562 chronic myeloid leukemia cells.
Mammalian thioredoxin reductase (TrxR) catalyzes the NADPH-dependent reduction of oxidized thioredoxin (Trx) and plays a central role in regulating cellular redox homeostasis, cell growth and apoptosis. Increasing evidence shows that TrxR is over-expressed or constitutively active in many tumor cells. Moreover, TrxR appears to contribute to increased tumor cell growth and a resistance to chemotherapy. In this study, we evaluated the activity of TrxR in adriamycin-resistant leukemic cells (K562/ADM) and adriamycin-sensitive parental lines (K562), and found that TrxR activity was higher in the drug resistant cell sublines K562/ADM than in K562 drug sensitive parental cells. Auranofin, a gold(I) compound clinically used as an antirheumatic agent, reduced TrxR activity and was more effective than adriamycin in decreasing cell viability in K562/ADM cells. In addition, auranofin induced apoptosis in dose-dependent manners, accompanied by caspase-3 activation in K562/ADM cells. Our results demonstrate that inhibition of TrxR and induction of apoptosis by auranofin provides its ability in overcoming adriamycin resistance in K562/ADM cells.